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(54) MODE SYNCHRONOUS LASER DEVICE 

(11) 3-229473 (A) (43) 11.10.1991 (19) JP 

(21) AppL No. 2-24416 (22) 5.2.1990 

(71) NIPPON TELEGR & TELEPH CORP <NTT> 

(51) Int. CI 5 . H01S3/098,H01S3/083 



(72) ATSUSHI TAKADA(l) 



PURPOSE: To form a mode synchronous laser device for stably generating an 
optical pulse by disposing a period transmission type optical filter having trans- 
mission properties of a period equal to the driving frequency of optical modulat- 
ing means in a light circulation passage in a laser oscillator. 

CONSTITUTION: In order to circulate a light between an optical amplifying 
medium 1, optical modulating means 2 and a period transmission type filter 
6 in a ring type laser resonator, mirrors 7, 8, 9 are respectively disposed between 
the medium 1 and the means 2, the medium 2 and the filter 6, and the filter 
6 and the medium 1, and an output pulse light is output from the mirror 1. 
Since the filter 6 having transmission properties and a period (f) equal to a 
driving frequency is inserted into the resonator, only a group of phase- 
synchronized vertical mode is output without loss of the filter 6, the other 
two groups are subjected to strong loss, and not almost output. Accordingly, 
since only the phase-synchronized mode is selectively oscillated at an interval 
of the period (f), a stable optical pulse can be obtained. 




t: circulating time, 4,5: mirror, a: output pulse, 3: drive 
source 



(54) LASER DEVICE 

(11) 3-229479 (A) (43) 11.10.1991 (19) JP 

(21) Appl. No. 2-24347 (22) 5.2.1990 
(71) TOSHIBA CORP(l) (72) TETSUYA HONDA(3) 
(51) Int. CI 5 . H01S3/131,A61B17/36,H01S3/00 



PURPOSE: To accurately grasp output variation of a laser light and to accurately 
control an output by providing means for measuring the energy of the light 
passed through a hole formed at a filter provided forward of the optical axis 
of the light to an energy average transmission member, comparing the measured 
value with a reference value and controlling a power source voltage to an 
exciter provided in a laser light oscillator. 

CONSTITUTION: A photosensor 17 is provided oppositely to one of holes 16b 
disposed at outer peripheries of hole groups of a plurality of: holes 16a, 16b 
formed at a filter 17 to measure a laser light which passes the hole 16b disposed 
at the outer periphery of the group. A comparison calculator 18 compares the 
measured output of the photosensor 17 with a preset value of the measured 
output, and outputs its difference. That is, the calculator 18 can set a laser 
light output to be a target by an operator. A DC/DC converter 19 controls 
a voltage to be charged to a capacitor C in response to a command from the 
calculator 18. 




(54) SURFACE TYPE LIGHT EMITTING ELEMENT 
(11) '3-229480 (A) (43) 11.10.1991 (19) JP 

(21) AppL No. 2-24452 (22) 5.2.1990 

(71) NIPPON TELEGR & TELEPH CORP <NTT> (72) GOJI KAWAKAMI(4) 
(51) Int. CI 5 . H01S3/18 

PURPOSE: To apply on an InGaAsP/InP long wave light emitting element, an AlGalnP 
visible light element, etc., by forming the half widths of a cavity mode and an 
oscillating light wavelength in the same degree. 

CONSTITUTION: An active region 2 is formed of a light emitting layer of an InGaAs 
distortion quantum well, and a GRIN (Graded Index) structure 2 of a GaAs-Al 0 .«Ga 0 .4As, 
an Al0.aGao.4As is used as a spacer, and a mirror interval is set to 1 or 1/2 wavelength. 
Multilayer film mirrors 3. 4 are made of A/4n of the Al0.eGao.4As, the antinode of 
a standing wave in a cavity is disposed at the center of the cavity, and a light emitting 
layer is disposed at the position. The cavity is all formed at X2 thickness of the 
Al0.eGao.4As. When the values of reflectivities of both sides are near, a surface type 
bistable logic element is used to receive a signal light from one side and to output 
a lasing light to the other. The reflectivities are arbitrarily so set according to the 
photodetecting sensitivity and light emitting output of the element that the half power 
width of a cavity mode and the half power width of the emitting light wavelength 
are formed in the same degree. When one reflectivity is set to approximately "1" 
and the other reflectivity is set to a value smaller than it in an asymmetrical structure, 
a light to be emitted toward a direction of smaller reflectivity is obtained. 
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*>, S l&MWJ&k Lit* V^***-*^ ^ a 

/B^ 7— 3,411, aWTfcoT. GaAs/AlGaAs^*^ 1/4 
n QttSSfiKS, nfl#JB»fap) ^flCS^fetti^W 
fc#*KS 7 — SHSEffiLTV**. AlGaAs*£>JS3r*nrt: 
GaAs-C^3.6, AlAs"C#J3 . 0"C 9 „ ^HJBfiRTttliffie 

VM0-(\ ttJfeifcffi®**;**'?!** GaAs C£fcJlx£o. 
2(OAl ]| Ga l _ x As) <i:AlAs X ^0. 9<£>Al x Ga 1 _ x As) 

1t 9 «3WilcinGaAsfi**5*Ffc«^fc»S\ «3feKfi 
fl»l/xmT*D, GaAsSfit»2S^-C$>60"C, SSfll 
*»&fflA*aa+»^fe»«GaAs^HI»t«:tT5^»tt 

n^i- tr^^u— -if-Cli. $5}feU*:}t£: 

fc<Dt\ P5#JBJK5 7— Jft^/4n— GaAsRi Jl/4n-AlAs 

tt^tT«99.9%, 5ffifflll99.7%) N ^e^*— K<*> 
^!1«AX c Wt0.1nm-C*>«. £ w 5j&S«#Ji*SliiGaAs 
^a^^FS^GaAs4^#FS^^tatCfclt5«)t^ffl 

1/5—0.1/15, 5£f£###>0.1 0=0.7—2X1 

aSM^fiaftSSi«K«:f r -{p/p th -i)^ 2 / 
(r s P T ph) 1/2 /2*-?MI«£ixs 0 ~~-e, PttttA 
P th («SL*V^S) ttP th = y n 3p /0=n 
Sf/^ph' * ( = 1 ''ph> tt#*»G>#*«* n 3p r± 

»OP>P th -Ctt, f r ^ (3P/n 3p r sp ) l ' 2 /2*ifc 



* fcAil&dW* 100 %3fi#OAlGaAs £ IsUB-r -5t)<^) 

■t"«*»*rEB-C*>5.- et4®«f±InGaAsMfi^*F 

(5£3tSS980nm) W^^tS i , GaAs -Al 0 ^Ga Q _ 4 As^G 
RiN*iaA»&4 9 . ^^<— th(CttAl 0 . ^ao^sSrfflW 
57-IB«ttl»«fcH:i/2»ftiLT^«. 

^ 7— UGaAstAlQ a ^5a 0a4 As^ X f\iJBkt>*btll%&* 9i 

*a^7-fyM^i/2&g(Oi&3\ ^^-ti:ffin;/ 

4nKfiGaAsi: ^r-^r ^T 1 ^ f^CO^l£KcOJSd5^ ^ tT^ 

Lfct>(0tcov^T, rtonsfifiRj-cfi^aa (b) ic^-f 

Jim&j£^« @fiGaAs/Al 0 6 Ga 0 ; 4 A3> ©UGaAs/Alg 
a 0 2^3, ©UGaAs/AlAsCOtCD-Cfc^o Ja^f^d:^ 3.66 
(GaAs) ,3.294 (A1 Q gGa 0 4 As) ,3.172 (Alo. 0^0.2* 
s) ,3.05 (AlAs) ttfc, ^r-t^-rn. ^TAI 0 £ 

a 0 ^3<oxnmtL, *sj»*r±=^r ^y-f**63ttffli 



(3) 



S2744503f 





1 








- « ft 












i'A X« ! 

( U AC 












CaJGaAs/Alo. tGao. 4 As 


5 


70.9 


* 


10 


61.3 


IGna 




10 


88.7 




10 


61.3 


12na 




30 






10 


61.3- 


CM 




20 


98.6 




20 


94.3 


lull 




5 


70.9 




30 


99.3 


7na 




10 


88.7 




30 


99.3 


2na 




8 


83.3 




15 


84.4 


6ns 




10 


88.7 




16 


87.2 


4na 




12 


92.5 




18 


91.4 


3iui 


®GaAs/AU,.Gao.iAs 


10 


915 




10 


79.5 


6nn 


©GaAs/AIAs 


7 


92.6 




7 


73.2 


7na 




10 


97.5 




10 


90.1 


3na 




13 


99.1 




25 


99.96 


0.2>m(*t£3fctiS/£) 




20 


99.93 




20 


99.7 





m— 16nm"C*>9, C*ll«5*«3ft»6 G>*#i|MMB A X PL 
= 5iun^l5ninlCifiVMitTfc5©-C* ±»#35S^T8!llC U — 

LT. AiAs«rflJv*fc»£*irii % ^7S**4<t5ri 

*fcAi«afied56o%-8o%affiot>(o-ct>, S5t«p** 

$ Jxfc* h 5 * ^ if icttfli SnTi*<&e£<B*&j3fc 

A^InGaAs^A^F, ^5S^ 7— J&*AlGaAs*<Z> t><0~C 

Jfl^O'^fcV^AlGaAsOJB^Ulfc, S 6>lw|*InGaAsP/InP 
A16aInP*Rr««*-?-ttiffct>a«-C 



*3C«rttfflHBU 

Ek 

ft 3 Htt-^-f * o try-/ »R*Mfrtt«:3i*-*-BT**> 
1 GaAsSffi 

2-— GaAs**fcHtin6aAs5*-T-#FS:«Jt/Bfc-t-*DH 

3 &K<N£J|flU?-- 

4* ^{RS^SRS?- 

3a, 4a AlAstf) X /4&SR 

3b, 4b GaAsCO X /4&SR 

31a, 41a Al Oa ^a Oa4 As-^Al Oa £a Oa2 *s0X/4ftftR 

31b, 41b GaAs— Al 0 a Ga 0 jAs^ i 



(4) 



S2744503f 



imim 




2 — **M*J*' 




2 — iittlf itf 
3*.4» — GaAsnyalS&n 



m 3®] 




<72)3BW# mtc lift 

mK«5=f«BErt^BTlTB l#6-)§- 



(72)3&9§# JbBK <35 

JIUMS'f ttffl Ert ^BT ITSlf 6f 



fT)##3:ift #0fl ¥l -298787 (J P, A 
«-?flmiIf33i#g 72 [9 
] (1989) P. 1014-1020 



